Dr. William Croone, who at his death in 1684 left plans for the lectureship he had designed to found, was interested in the nature of, and the laws governing, muscular motion, and it is upon one aspect of this subject that I should like to speak today-namely, the particular disturbance of psychomotility that is known as perseveration.
The phenomenon is not to be confused with persistence or perseverance, which is tested by setting a task, without a time limit, and observing how long the subject sticks to it (Woodworth and Marquis, 1949) . Perseverance is voluntary, perseveration involuntary; and this is the principal difference between the meanings of the two like-sounding terms (Yates, 1960) , although the point is not made in standard dictionaries of medical terms (Meyers, 1932 ; MacNalty, 1961; Dorland, 1965) .
Definitions
Perseveration is defined as " the continuation or recurrence of an experience or activity without the appropriate stimulus " (NacNalty, 1961 ; Dorland, 1965) , but over the years the meaning attached to it has undergone redefinition and reinterpretation, so that there is danger of this becoming as varied as those that use it (Rogers, 1935a) . Thus certain reflex activities such as ankle clonus are included (Goldstein, 1942) ; the repetition of a given movement incongruously is spoken of as "motor perseveration " and inability to relax a movement as " tonic perseveration." Some authors-for example, PurvesStewart and Worster-Drought (1952)-prefer the adjectives " kinetic " and " static " in the same sense, while others find difficulty in chronic brain disease in distinguishing at times between perseveration and the general mental disturbance so often present in these cases (Nielsen, 1946) .
Definitions that stress its apparently " senseless" character are misleading, because in true perseveration the subject's response to the first stimulus-that is, when his mind is " uncontaminated " by previous stimuli-is invariably correct. Perseveration does not occur spontaneously: two or more successive stimuli need to be given to provoke it. As Cameron and Caunt (1933) say, in perseveration there is a "tendency for an activity to persist after the subject has decided to change that activity, this persistence in the primary activity being shown by a transitory interference with the new activity that follows it." The definition given by Jasper (1931) also emphasizes the physiological aspect of the phenomenon: "the tendency of a set of neurons, once excited, to persist in the state of excitement autonomously, showing resistance to any change in this state."
The word perseveration was coined by Neisser (Kinnier Wilson, 1908) Heilbronner referred to this peculiar behaviour as " haftenbleiben " (haft=hold, bleiben =to stay, remain), and in the discussion that followed Arnold Pick (1892) said that he was familiar with the phenomenon, which he had called " pseudoapraxia." Neisser acknowledged this but pointed out that as it occurred in such a variety of morbid conditionsin the psychoses as well as in focal brain damage-it deserved recognition in its own right, and he proposed the name " perseveration," or " perseveratory reaction," by which it has since become known.
From the original context in which the term was used it appears probable that Neisser and his colleagues were considering perseveration chiefly in relation to purposeful or psychomotor activity, and I propose to do the same-that is, to discuss its occurrence chiefly in relation to situations which (the stimuli being novel) require some preliminary reflection before an appropriate response can be made. Admittedly, human mental processes are too complex to make it always possible to predict what will be the response to any given stimulus or what particular quality of a stimulus may be concerned in determining the nature of a response. The stimulus "becomes modified by all the other stimuli which are incoming at the moment, and the higher in the nervous system it spreads this modification increases, so that it becomes more and more difficult to think of or to speak of it as a stimulus to one isolated function such as vision, hearing or feeling" (Collier, 1934 (Cattell, 1935 Cattell drew up tables showing the distinctive personality features of " high " and " low " perseverators respectively, and illustrated their difference by suggesting that if faced with Hamlet's alternative, "whether 'tis nobler in the mind," etc., the high perseverator would " suffer the slings and arrows of outrageous fortune," whereas the low one would " take arms against a sea of troubles and by opposing end them." By means of timed tests four types of perseveration were evolved:
1. Sensory: duration of response or secondary function-for example, after imagery.
2. Motor: (a) inertia or lag, elicited by " alternation tests " in which the time taken by the subject in switching to and fro between two comparable activities was measured-for example, X Y X Y. (b) " disposition rigidity," shown by " creative effort " tests scored by the difference in time taken to perform a task in an accustomed manner and doing it in some novel way-for example, S S S 2 2 S S S.
3. "Associative " perseveration (Notcutt, 1943)-for example, declaring itself spontaneously in thought or action.
Cattell's studies indicated that there was a general personality factor in creative effort tasks which he called " disposition rigidity." Other workers in this field included Lankes (1915)-whose paper, like those of Stephenson (1931) and Rogers (1935) , are notable for good descriptions of the tests used-Cameron (1933), and Kay (1955) . The last-named showed that in the process of learning errors made in earlier trials tended to build up patterns of response to tasks given later, though the subject might know they were wrong.
However, Jasper (1931) found no significant relation between the measures of perseveration shown by depressed subjects and those who could be classed as "introverted " or " extraverted," and concluded that there was no evidence to support "the hypothesis of a broad group factor of perseveration or mental inertia." Similar conclusions were arrived at by Pinard (1932) , Notcutt (1943), and Rim (1954) (1966) have contrasted its occurrence in two groups of patients, one suffering from chronic schizophrenia and the other from organic dementia, and were able to distinguish three types of perseveration. The first occurred when an act was repeatedly emitted-for example, when a patient was asked to put out his tongue he continued to put it in and out for several minutes. This they equate with Luria's (1965) " efferent motor perseveration " or " compulsive repetition." The second was seen in alternation tests involving " switching," and the third was the ideational variety. They found that although more organic dementing patients gave evidence of impairment of switching, and whereas compulsive repetition was more characteristic of the schizophrenic group, there was no significant overall difference, the dementing patients showing perseveration on an average of 5.8 tests and the schizophrenics on an average of 5.4 tests.
We have no experience with psychotics, but over the past 15 years we have been interested in searching routinely for the sign in a wide variety of organic brain conditions, ranging from acute and chronic diffuse affections to focal, neoplastic, and vascular lesions. We have not found it ever pronounced in the neuroses-that is, when these have not been complicated by the coexistence of physiological disturbance of brain function. The tests are unstandardized and untimed, though based on the original models, and have been routinely and constantly employed in the investigation of all our patients. A battery of standardized and timed tests would be unsuitable, because, depending on the patient's state, the degree of comprehension and ability to respond appropriately must vary so much from case to case. Our tests involve simple psychomotor performances, creative mental effort, and switching from one activity to another, and are arranged in two respects. Tests 1 to 3 require for their application only a minimal use of speech, tests 4 to 7 are dependent largely on speech and language function. Secondly, the tests have been arranged to show how much perseveration occurs in largely automatic activities, and how much in respect to performances demanding some preliminary reflection.
The Eyes-Tongue: Tongue-Eyes Test
The stimulus " Please shut your eyes (tightly) " is given verbally, with the examiner avoiding any suggestion of testing, and is usually responded to correctly without hesitation. When the patient complies he is then told: "Now I want you to put out your tongue: show me your tongue." Perseveration is judged to be present when after responding correctly to the first request the patient either: (a) closes his eyes again and fails to put out the tongue, or (b) puts out his tongue and shuts his eyes simultaneously. If he does (a) only it is permissible to remind him that he must now put out his tongue, and perseveration should not be scored unless he again closes his eyes.
Another simple psychomotor test is to ask him to place the right hand on his head and then to do the same with the left hand. This complicates matters slightly by introducing the concept of right and left, but Claude and Lhermitte (1910) Earl (1933) showed that perseveration was a common feature in the drawings of adult mental defectives. Given paper and a pencil, the patient is told to draw a circle, then a square, and finally a diamond or triangle. In perseveration the patient on the second direction repeats his drawing of a circle. Ability in alternating between two simple activities is tested by getting him to make a series of X's and Y's, and to shift from accustomed to novel activity by writing the letter S and then reversing it (Fig. 1) . Arrow-drawing provides another way of testing for perseveration. Our experience confirms that of Gooddy and Reinhold (1963) , who point out that one of the earliest signs of organically determined disorientation in space may be inability to draw an arrow pointing in any required direction. They give an illustration of compulsive or motor perseveration-that is, of the kind "usually associated with dementia "-where the patient has added as many barbs as space would allow to his arrow shaft. But perseveration may also be shown by the repeated drawing of an arrow in one direction, and this form is common as a sign of early clouding of consciousness from any cause. We have seen it, too, as one of the few early signs of a tumour involving the non-dominant parietal lobe. finally the patient invited to compose a note or short letter to a friend. Perseveration may be evident in " most automatic" activities such as copying or writing from dictation, words or letters being repeated (Figs. 2 and 3 ), or it may not be apparent until reflective thought is involved, when it is seen to be very pronounced (Fig. 4) . The following is another illustration from a man with a left-temporal-lobe tumour (Allison, 1962) . It was suggested he should write a short note to a friend about the weather. After dating the paper correctly and beginning " Dear X," he went on: " I am John R . . . of 50 B ... Road, London, born on the 1st day of April, 1885. The weather is born to be warm and I am bound to be in it."
Perseveration in Diffuse Brain Affections
In clinical practice perseveration most often occurs in states of disturbed consciousness. Like Cinderella in the fairy-tale, however, it may pass unnoticed among the other more obvious symptoms which are associated with the concept of "clouding of consciousness": impairment of recent memory; inability to learn or to register new information ; disorientation in time and place; delirium. The recovery of full consciousness has to be slow to enable it to be studied to best advantage, but when this condition obtains, as it does after severe closed head injury, and especially in the phase of disorientation, it may dominate the clinical picture in the extent to which it interferes with " thought, word, and deed " (Symonds, 1937 (Symonds, , 1938 . Perseveration can be equally prominent in patients recovering after carbon monoxide intoxication (Pineas, 1924 ; Adler, 1944;  de Ajuriaguerra and Rignault de la Vigne, 1946); and in post-anoxic states in general it may be one of the last of the symptoms of clouding to disappear before full consciousness is regained (Allison, 1950) (Fig. 5) . It is no less common as an early sign of dissolution in Pick's and Alzheimer's diseases as in arteriosclerotic dementia and it may be one of the first symptoms to lead to their recognition. With the passage of time, however, in the dementias it tends to become submerged in "the sea of mindlessness" (Wilson, 1940) . In the case of acute and subacute vascular and neoplastic lesions involving one or other hemisphere its appearance, along with other symptoms of clouding, is usually indicative of increasing intracerebral oedema, leading to displacement of the neuraxis, herniation, and pressure effects on the centrally placed subcortical grey matter. Hughlings Jackson's four principles concerned in the development of symptoms-the site of the lesion, its extent, rate of development, and the type of brain in which the lesion occurs-are indeed particularly applicable to perseveration. It is understandable that the rapidity of decline in patients with acute vascular disturbances, and in those with fast-growing tumours or a subdural haematoma, may sometimes interfere with its observation, but this applies to a less extent in certain acute medical and surgical emergencies whose noxious effect on the brain is indirect and chiefly blood-borne. Formerly it was not infrequent for the operation of extraction of a cataract in an elderly person to be followed by unexpected " mental confusion " or, more properly speaking, transient clouding of consciousness, in which a patient might keep on tearing at his bandages in a perseveratory fashion so that transference to a mental hospital occasionally became necessary (Greenwood, 1928 ; Clark, 1949 ; Allison, 1952) . Dementialike symptoms in old people after anaesthesia for surgical operations have also been reported by Bedford (1955 (Andree Diaries, 1931; Byrd, 1939; Yandell, Henderson, and Turner, 1940 patient. Adams and Hurwitz (1963) have referred to the difficulties to which it may give rise in patients recovering from hemiplegia after a stroke. Reinhold (1953) has emphasized its importance in the differentiation between functional and organic mental states, but none of the general nursing manuals and textbooks I have consulted make any reference to it. A few common examples may be given.
When a patient is being tidied up or bed-bathed, and is told by the nurse to flex his knees so that she may straighten the sheet or wash underneath them, he will comply readily enough; but a moment later, when told to extend them again so that she can deal with some other part, he may seemingly redouble his efforts to keep them flexed, giving the impression either that he has not comprehended or that he is wilfully refusing to do so. Or again, willingly enough, he may roll over to one side to allow his back to be rubbed, but when asked to turn to the opposite side he will not do so, maintaining his former posture despite all appeals to change it. This " motor " perseveration or " tonic-innervation," which is often spoken of as " gegenhalten " (Kleist, 1931) , can be, and in our experience often is, an early sign of clouding of consciousness. An even more obvious perseveration sign is when a bowl of water, soap, and towel are placed before a patient and he is told to wash, then dry, his hands, but instead proceeds to wash the towel. Perseveration, too, may account for a patient's behaviour in making repeated attempts to get out of bed, although repeatedly urged to the contrary. Elsewhere (Allison, 1962) I have described such a patient, who, when his request was acceded to and he was taken bv the arm for a short walk about the ward, ending at his bedside, got in again without demur and shortly after fell alseep, the same procedure serving to overcome the difficulty on subsequent occasions.
[ The usual picture is that of an old woman living alone, though men and married couples suffering from the condition are also found. She, her garments, her possessions, and her house are filthy. She may be verminous and there may be faeces and pools of urine on the floor.
These people are often tolerated for years by the neighbours, who may suddenly decide that they cannot stand this state of affairs any longer and report the case to various organizations, such as the police or the health department. By this time conditions are usually so bad that many organizations have to spend a disproportionate amount of time and energy in trying to put them right, often with little result.
From our experience we believe that there is an argument for holding the condition to be a syndrome. There is a similarity of pattern in its causes and course, though many gradations are found. The severe self-neglect we have observed is by no means the usual concomitant of old age. Many of the cases were psychotic, but in others the deviation from the accepted personal and environmental standards of the local community occurred without a psychosis being present.
Origin, Scope, and Course of Investigation A number of these cases are referred sooner or later to the mental health department, and one of us (D. M.) realized that little was known about the factors which lead to the development of the condition. In order to investigate these factors an inpatient unit of eight beds was set aside in Mapperley Hospital. One of us (P. S.) was given a four-year contract to undertake the field work, and this began on 1 August 1961. This paper reports the results for all cases accepted during the three years ending on 31 July 1964. These were then followed up for a further year.
At first all patients were offered admission in order to carry out full physical and psychiatric examinations and a psycho- 
